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1.1. Dust emissions 
'XVW LV RQH RI WKH PDMRU DLU SROOXWDQWV ZKLFK DIIHFWV WKH DPELHQW DLU DQG LV KD]DUGRXV RU
HQYLURQPHQWDO QXLVDQFH DQG FDXVHVPDQ\ UHVSLUDWRU\ GLVRUGHUVZKHQ GXVW LV LQKDOHG  H[SRVHG WR LW
'XVWJHQHUDWHGIURPGLIIHUHQWPLQLQJDFWLYLWLHVFRQVLVWVRIGLIIHUHQWFRQFHQWUDWLRQVRI3030DQG
563 'XVW SROOXWLRQ LV RQH WKH PDMRU DUHD RI FRQFHUQ LQ FRDO PLQHV DV RSHQFDVW FRDO PLQLQJ
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RSHUDWLRQVDFWLYLWLHVUHVXOWLQHPLVVLRQRIODUJHTXDQWLWLHVRIGXVWZKLFKGLVSHUVHVWRRIDURIIGLVWDQFHV
DQGGHWHULRUDWHVWKHVXUURXQGLQJHQYLURQPHQW'XVWZLOOKDYHHIIHFWRQKXPDQKHDOWKDQGDOVRRQWKH
QHDUE\IORUDDQGIDXQD
'XVWGHSRVLWHGRQWKHJURXQGFDQEHDQXLVDQFHDQGFDQDOVRLQIOXHQFHWKHHFRORJ\DQGDJULFXOWXUH
RIDUHJLRQ1XLVDQFHIURPVXUIDFHVRLOLQJLVGHWHUPLQHGE\WKHFRORUFRQWUDVWEHWZHHQWKHGHSRVLWHG
GXVWDQGWKHVXUIDFHµWKHFOHDQQHVV¶¶RI WKHVXUIDFHSULRU WRVHWWOHPHQWSXEOLFRSLQLRQDQGDQ\RWKHU
VSHFLDOFKDUDFWHULVWLFVRIWKHDUHD$UXS7KHHIIHFWVRIGXVWRQWKHDJULFXOWXUHDQGHFRORJ\RIDQ
DUHDDUHGHWHUPLQHGE\WKHFRQFHQWUDWLRQRIGXVWSDUWLFOHVLQWKHDPELHQWDLUWKHLUVL]HGLVWULEXWLRQWKH
GHSRVLWLRQUDWHDQGWKHLUFKHPLFDOSURSHUWLHV7KHVHIDFWRUVFDQLQIOXHQFHWKHFKHPLVWU\RIWKHVRLODQG
KHDOWK RI VXUURXQGLQJ SODQWV WKH PHWHRURORJLFDO DQG ORFDO PLFURFOLPDWH FRQGLWLRQV DV ZHOO DV WKH
SHQHWUDWLRQ UDWH RI GXVW LQWR YHJHWDWLRQ $SDUW IURP YHJHWDWLRQ GXVW GHSRVLWLRQ FDQ DIIHFW DQLPDO
FRPPXQLWLHVDQGZRRGODQGVDVZHOO%DONDX
1.2. Dust dispersion models 
'XVW 'LVSHUVLRQ PRGHOV DUH LPSRUWDQW SUHGLFWLYH WRROV WKDW DUH XVHG WR VLPXODWH WKH ZD\ WKH
DWPRVSKHUH WUDQVSRUWV DQG GLIIXVHV FRQWDPLQDQWV IURP LQGXVWULDO VRXUFHV RI SROOXWLRQ 0XFK RI WKH
UHVHDUFK KDV IRFXVHG RQ UHJLRQDO GLVSHUVLRQ PRGHOV 2WKHU PRGHOV KDYH EHHQ FUHDWHG IRU LQGXVWU\
VSHFLILFSXUSRVHV)XUWKHUPRUHVRPHRIWKHSDVWUHVHDUFKKDVIRFXVHGRQGXVWGLVSHUVLRQPRGHOLQJLQ
WKHPLQLQJLQGXVWU\+RZHYHUWKHDLUGLVSHUVLRQPRGHOVZKLFKDUHZLGHO\XVHGIRUDLUSROOXWLRQPD\
LQFOXGH ,QGXVWULDO 6RXUFH&RPSOH[ 6KRUW 7HUP0RGHO ,6&67 )XJLWLYH'XVW0RGHO )'0 DQG
$PHULFDQ0HWHRURORJLFDO6RFLHW\(QYLURQPHQWDO3URWHFWLRQ$JHQF\5HJXODWRU\0RGHO$(502'
7KHWUHQGLQUHFHQW\HDUVKDVEHHQWRXVHPRUHVWDWLVWLFDOPRGHOVLQVWHDGRIWUDGLWLRQDOGHWHUPLQLVWLF
PRGHOV.ROHKPDLQHQHWDO7KHVWDWLVWLFDOPRGHOVDUHEDVHGRQVHPLHPSLULFDOUHODWLRQVDPRQJ
DYDLODEOH GDWD DQGPHDVXUHPHQWV *RNKDOH HW DO  7KH\ GHSHQG RQ WKH VWDWLVWLFDO DQDO\VLV RI
SUHYLRXV DLU TXDOLW\ GDWD DQG GR QRW QHFHVVDULO\ UHYHDO DQ\ UHODWLRQ EHWZHHQ FDXVH DQG HIIHFW 7KH\
DWWHPSWWRGHWHUPLQHWKHXQGHUO\LQJUHODWLRQVKLSEHWZHHQVHWVRILQSXWGDWDDQGWDUJHWV7KH\KDYHEHHQ
XVHG WR HVWDEOLVK DQ HPSLULFDO UHODWLRQVKLS EHWZHHQ DLU SROOXWDQW FRQFHQWUDWLRQV DQG PHWHRURORJLFDO
SDUDPHWHUV7KH\DUHTXLWHXVHIXOLQUHDOWLPHVKRUWWHUPIRUHFDVWLQJ([DPSOHVRIVWDWLVWLFDOPRGHOVDUH
UHJUHVVLRQ DQDO\VLV $EGXO:DKDE HW DO    WLPH VHULHV DQDO\VLV +VX  DQG
DUWLILFLDOQHXUDOQHWZRUNV*DUGQHUHWDO$EGXO:DKDE(ONDPHOHWDO
7KH,6&670RGHOLVDVWHDG\VWDWH*DXVVLDQ3OXPH0RGHOZKLFKFDQEHXVHGWRDVVHVVSROOXWDQW
FRQFHQWUDWLRQIURPDZLGHYDULHW\RIVRXUFHVDVVRFLDWHGZLWKDQ LQGXVWULDOVRXUFHFRPSOH[(PLVVLRQ
VRXUFHV DUH FDWHJRUL]HG LQWR IRXU EDVLF W\SHV RI VRXUFHV QDPHO\ 3RLQW$UHD9ROXPH DQG2SHQ3LW
VRXUFHV 7KH YROXPH VRXUFH RSWLRQ DQG WKH DUHD VRXUFH RSWLRQ PD\ DOVR EH XVHG WR VLPXODWH OLQH
VRXUFHV 7KH ,6&67 PRGHO HVWLPDWHV WKH FRQFHQWUDWLRQ RU GHSRVLWLRQ YDOXH IRU HDFK VRXUFH DQG
UHFHSWRU FRPELQDWLRQ IRU HDFK KRXU RI LQSXW PHWHRURORJ\ DQG FDOFXODWHV XVHU VHOHFWHG VKRUWWHUP
DYHUDJHV7KH LQSXWGDWD IRU WKHPRGHO DUHXVHU VRXUFHGLPHQVLRQ HPLVVLRQ UDWHVZLQG VSHHGZLQG
GLUHFWLRQ DPELHQW DLU WHPSHUDWXUH PL[LQJ KHLJKW VWDELOLW\ FODVV DQG UHFHSWRU FRRUGLQDWHV $QRQ

&ROHHWDOKDYHVWXGLHGWKH,6&PRGHOWRWHVWWKUHH*HRUJLDVWRQHTXDUULHV,WZDVVWDWHG
WKDW WKH ,6& PRGHO KDG D KLVWRU\ RI RYHU SUHGLFWLQJ SDUWLFXODWH FRQFHQWUDWLRQV EDVHG RQ WKH GDWD
REWDLQHG E\ WKH 86 'HSDUWPHQW RI (QHUJ\
V +DQIRUG :$ VLWH &ROH HW DO  7KLV VWXG\
GHWHUPLQHGHPLVVLRQUDWHVIRURSHUDWLRQVPRGHOHGGLVSHUVLRQRIWKHHPLWWHGSDUWLFXODWHVDQGFRPSDUHG
PRGHOHGZLWKPHDVXUHG SDUWLFXODWH FRQFHQWUDWLRQV IRU HDFK RI WKH WKUHH VWRQH TXDUULHV7KHPRGHO¶V
WHVWLQJPHWKRGRORJ\ZDVVLPLODUWRWKDWXVHGLQWKH(3$VWXG\$QRQDED7KHQXPEHU
DQGW\SHRI30VDPSOLQJVWDWLRQVZHUHXQNQRZQ+RZHYHULWZDVGHWHUPLQHGWKDWWKHUHZHUHDWOHDVW
WZRVDPSOLQJVWDWLRQVDWHDFKVLWHEHFDXVHWKHUHZDVDSULPDU\GRZQZLQGVLWHDQGDVLWHORFDWHGXSZLQG
RIWKHSUHYDLOLQJZLQGVWRDOORZIRUVXEWUDFWLRQRIDPELHQW30FRQFHQWUDWLRQV2QFHWKHFRPSDULVRQ
RIPRGHOHGYHUVXVPHDVXUHGUHVXOWVDUHFRPSOHWHGLWZDVGHWHUPLQHGWKDWWKHPRGHORYHUSUHGLFWHGWKH
DFWXDO30FRQFHQWUDWLRQVLQDUDQJHRIDIDFWRURIOHVVWKDQRYHUSUHGLFWLRQWRDIDFWRURI
&ROHHWDO7KHVWXG\FRQFOXGHGWKDWWKHUHFRXOGEHWZRUHDVRQVIRUWKHRYHUSUHGLFWLRQ2QH
ZDVWKDWWKH,6&PRGHOIDLOHGDWWKDWWLPHWRDFFRXQWIRUDQ\GHSRVLWLRQRIWKHSDUWLFXODWHV7KHRWKHU
UHDVRQZDVWKDWWKHHPLVVLRQIDFWRUIRUXQSDYHGURDGVRYHUSUHGLFWVWKHDPRXQWRIHPLVVLRQVIURPKDXO
WUXFNV 7KH HPLVVLRQV IDFWRU ZDV FLWHG DV WKH SULPDU\ SRVVLEOH FDXVH RI RYHUSUHGLFWLRQ GXULQJ WKH
VWXG\,WZDVQRWHGWKDWWKHKDXOLQJRSHUDWLRQVFRQWULEXWHG±RIWKH30HPLVVLRQVIURPWKH
HQWLUH TXDUU\LQJRSHUDWLRQ &ROH HW DO (3$KDV EHHQPRGLI\LQJ D GHSRVLWLRQ URXWLQH IRU WKH
,6&PRGHO 7KH\ XVHG DQ LQLWLDO GHSRVLWLRQ URXWLQH FUHDWHG E\ (3$ DQG IRXQG WKDW LW UHGXFHG WKH
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PRGHOHG UHVXOWVE\+RZHYHUHYHQZLWK WKLV UHGXFWLRQ LQPRGHOHG30FRQFHQWUDWLRQV WKHUH LV
VWLOO D VLJQLILFDQW RYHUSUHGLFWLRQ 7KLV KDV OHG WKH 1DWLRQDO 6WRQH 6DQG DQG *UDYHO $VVRFLDWLRQ
166*$WRHPEDUNRQDVHULHVRIVWXGLHVSXEOLVKHGGXULQJ±WKDWDWWHPSWVWREHWWHUTXDQWLI\
WKH30HPLVVLRQVIURPKDXOWUXFNV5LFKDUGVHWDO
5HHG HW DO  FDUULHG RXW D VWXG\ RQ WKH ,6&PRGHO XVLQJ D WKHRUHWLFDO URFN TXDUU\ 7KH
VWXG\DOVRFRQFOXGHGWKDWKDXOLQJRSHUDWLRQVFRQWULEXWHGWKHPDMRULW\RI30FRQFHQWUDWLRQVDQGWKDW
WKHKDXOWUXFNHPLVVLRQVIDFWRUVPD\EHSDUWRIWKHFDXVHRIWKHRYHUSUHGLFWLRQRI30FRQFHQWUDWLRQV
E\WKH,6&PRGHO5HHGGHVFULEHGDPRGHOFDOOHGWKH'\QDPLF&RPSRQHQW3URJUDP'&3WKDWFDQ
EHXVHG IRUSUHGLFWLQJGXVWGLVSHUVLRQ IURPKDXO WUXFNV7KHPRGHO LVEDVHGRQD*DXVVLDQHTXDWLRQ
VLPLODUWRWKDWXVHGE\WKH,6&PRGHO
6LQJKHWDOFDUULHGRXWFRPSDULVRQDQGSHUIRUPDQFHHYDOXDWLRQRIGLVSHUVLRQPRGHOV)'0
DQG,6&679DULRXVVWDWLVWLFDODSSURDFKHVZHUHXVHGWRFRPSDUHDQGHYDOXDWHWKHPRGHOVXQGHUVWXG\
DQGLWZDVIRXQGWKDW)'0LVPRUHDFFXUDWHWKDQ,6&67
&KDXO\D HW DO  FDUULHG RXW D VWXG\ IRU WKH GHWHUPLQDWLRQ RI HPLVVLRQ UDWH IRU 630 WR
FDOFXODWHHPLVVLRQUDWHRIYDULRXVRSHQFDVWPLQLQJDFWLYLWLHVDQGYDOLGDWLRQRIFRPPRQO\XVHGWZRDLU
TXDOLW\PRGHOV IRU ,QGLDQPLQLQJ FRQGLWLRQV 7KH DYHUDJH LQGH[ RI DJUHHPHQW YDOXHV IRU 3$/ DQG
)'0ZDVIRXQGWREHDQGUHVSHFWLYHO\ZKLFKVKRZHGWKDW WKHSUHGLFWLRQE\3$/DQG
)'0PRGHOVDUHDFFXUDWHE\DQGUHVSHFWLYHO\
%\FRQVLGHULQJDOOWKHVHGLIIHUHQWUHYLHZVLWFDQEHFRQFOXGHGWKDWQRQHRIWKHH[LVWLQJPRGHOVFDQ
SUHGLFWWKH30GXVWFRQFHQWUDWLRQPRUHDFFXUDWHO\IRU,QGLDQPLQLQJFRQGLWLRQV

1RPHQFODWXUH
30 3DUWLFXODWH0DWWHU
5635HVSLUDEOH6XVSHQGHG3DUWLFXODWHV
6306XVSHQGHG3DUWLFXODWH0DWWHU
,6&67,QGXVWULDO6RXUFH&RPSOH[6KRUW7HUP0RGHO
)'0)XJLWLYH'XVW0RGHO
3$/3RLQW$UHDDQG/LQHVRXUFHVPRGHO
)LHOGLQYHVWLJDWLRQV
7R SUHGLFW WKH GXVW JHQHUDWLRQ DQG GLVSHUVLRQ IURP GULOOLQJ RSHUDWLRQ LQ WHUPV RI GLIIHUHQW
SDUWLFXODWHPDWWHUDWYDULRXVSODFHVDQGKRUL]RQVILHOGLQYHVWLJDWLRQVZHUHFDUULHGRXWLQWKUHHSKDVHV
3KDVH VWXGLHVZHUHFDUULHGRXWGXULQJSUHVXPPHUVHDVRQ3KDVHVWXGLHVZHUHFDUULHGRXWGXULQJ
VXPPHU DQG UDLQ\ VHDVRQ DQG 3KDVH VWXGLHV ZHUH FDUULHG RXW GXULQJ ZLQWHU VHDVRQ LQ RQH RI WKH
RSHQFDVW FRDO PLQHV LQ 6RXWKHUQ ,QGLD $ EURDG YLHZ RI 2&PLQH ZKHUH ILHOG LQYHVWLJDWLRQV ZHUH
FDUULHGRXWLVVKRZQLQ)LJXUH%HQFKLQJPHWKRGLVDGRSWHGWRUHPRYHRYHUEXUGHQDVZHOODVFRDOLQ
WKLVPLQH2YHUEXUGHQ LV IUDJPHQWHG XVLQJ GULOOLQJ DQG EODVWLQJ%ODVWKROHV RI PPGLDPHWHU DUH
GULOOHGZLWKZDJRQGULOOV)LJXUH$IWHUEODVWLQJWKHIUDJPHQWHGPDWHULDOLVORDGHGZLWKWKHKHOSRI
VKRYHOVLQWRGXPSHUVDQGWUDQVSRUWHGWRGXPS\DUG)LJXUH


)LJ%URDGYLHZRIWKHRSHQFDVWFRDOPLQH

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
)LJ'ULOOLQJRIEODVWKROHVLQSURJUHVV


)LJ/RDGLQJDQGWUDQVSRUWLQJLQSURJUHVV

7KHDPELHQWDLUPRQLWRULQJZDVFDUULHGRXWXVLQJYDULRXVLQVWUXPHQWVGXULQJGULOOLQJRSHUDWLRQDV
VKRZQ LQ )LJ 7KH DLU TXDOLW\ PRQLWRULQJ LQVWUXPHQWV 7DEOH ZHUH SODFHG DURXQG WKH GULOOLQJ
RSHUDWLRQVLWHDQGVDPSOLQJRIDPELHQWDLUZDVFDUULHGRXW7KHVHLQVWUXPHQWVZHUHSODFHGLQGLIIHUHQW
GLUHFWLRQVZUWZLQGGLUHFWLRQV'RZQ:LQG	8SZLQGDWGLIIHUHQWGLVWDQFHVIURPWKHGULOOLQJDFWLYLW\
VLWH)LYHXQLWVRI3HUVRQDO'XVW0RQLWRUVDQGWZRXQLWVRI3RLQW6DPSOHUVZHUHSODFHGDWPWRP
IURP WKH VRXUFH 7KH LQSXW SDUDPHWHU LQ FRQWH[W WR GULOOLQJ RSHUDWLRQ DQGPHWHRURORJLFDO FRQGLWLRQV
ZHUHWDNHQLQWRFRQVLGHUDWLRQLQRUGHUWRGHYHORSDQHZGXVWSURSDJDWLRQPRGHO

7DEOH$PELHQW$LU0RQLWRULQJ,QVWUXPHQWV
1DPHRIWKH,QVWUXPHQW 7\SHRI3DUWLFXODWH
3HUVRQDO'XVW0RQLWRUV'XVW'RVL0HWHU
XQLWV
5HVSLUDEOHGXVW
30
3RLQW6DPSOHUVXQLWV 5HVSLUDEOHGXVW30
DQG30
0HWHRURORJLFDO0RQLWRULQJ6WDWLRQ 0HWHRURORJLFDOSDUDPHWHUV
  
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F
)LJ'LIIHUHQW,QVWUXPHQWVSODFHGDURXQGWKH'ULOOLQJ$FWLYLW\
D5HVSLUDEOH'XVW6DPSOHU8QLWSODFHGWRZDUGV'RZQ:LQG'LVWDQFHIURPWKH'XVW6RXUFH
E5HVSLUDEOH'XVW6DPSOHU8QLWSODFHGDW8SZLQG'LVWDQFHIURPWKH'XVW6RXUFH
F3RLQW6DPSOHU8QLWVSODFHGQHDUWKH'ULOOLQJ6RXUFH
)URP ILHOG LQYHVWLJDWLRQV WKH GDWD UHTXLUHG ZHUH FROOHFWHG IRU GULOOLQJ DFWLYLW\ 0RUH WKDQ 
VDPSOHVZHUHFROOHFWHGE\PRQLWRULQJWKHDPELHQWDLUQHDUWKH'ULOOLQJVRXUFHDWYDULRXVGLVWDQFHVWR
GHWHUPLQH WKH SDUWLFXODWH FRQFHQWUDWLRQ 7KH GXVW PRQLWRULQJ ZDV GRQH WR FROOHFW DERXW  WR 
VDPSOHVDWRQHSDUWLFXODUGLVWDQFHRQKRXUO\EDVLVIURPPWRPDQGDYHUDJHRIDOOWKRVHUHDGLQJV
DQGWKHPLFURPHWHRURORJLFDOGDWDUHFRUGHGDWWKHPRQLWRULQJUHJLRQDUHVKRZQLQ7DEOHV
7DEOHD0HDVXUHG'XVW&RQFHQWUDWLRQVDURXQG'ULOOLQJ$FWLYLW\
6DPSOH1R 'LVWDQFHP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
6DPSOH1R 'LVWDQFH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 :LQG'LUHFWLRQ 7HPSHUDWXUH
&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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5HVXOWVDQGDQDO\VLV
)URPWKHILHOGVWXGLHVLWZDVREVHUYHGWKDWWKHGXVWFRQFHQWUDWLRQZDVKLJKLQFRUH]RQHVDQGDOVRDW
QHDUE\EXIIHU]RQHDUHDVDURXQGWKHPLQH7KHGLIIHUHQWDFWLYLW\VLWHVLQRSHQFDVWPLQHVOLNHGULOOLQJ
VLWH VLWH RIILFH DUHD HWF FRPHV XQGHU FRUH ]RQH DQG WKH QHDUE\ KRXVLQJ FRORQ\ DQG YLOODJHV DUH
LQFOXGHGXQGHUEXIIHU ]RQH7KH563FRQFHQWUDWLRQ LVPRUH WRZDUGVGRZQZLQGGLUHFWLRQDQG LWZDV
VOLJKWO\GHFUHDVLQJZLWK LQFUHDVH LQGLVWDQFH IURPVRXUFH7RZDUGVXSZLQG WKHUHZDVQR VLJQLILFDQW
GXVWFRQFHQWUDWLRQ
7KH PRGHOV ZHUH GHYHORSHG XVLQJ WKH LQSXW SDUDPHWHUV OLNH JHRJUDSKLFDO SDUDPHWHUV
PHWHRURORJLFDOSDUDPHWHUVDQGWKHHPLVVLRQYDOXHVREWDLQHGIURPWKHILHOGLQYHVWLJDWLRQVDUHJLYHQDV
LQSXWWRVWDWLVWLFDOWRROVVRIWZDUHOLNH0,1,7$%DQG0$7/$%+HUHWKH&RQFHQWUDWLRQZDVFKRVHQDV
WKH UHVSRQVH ZKLFK YDULHV GHSHQGV RQ RWKHU SUHGLFWRUV OLNH GLVWDQFH ZLQG VSHHG HWF 7KHQ WKH
UHJUHVVLRQ HTXDWLRQV DUH REWDLQHG DQG WKH HTXDWLRQV DUH DQDO\]HG 7KH 0,1,7$% WRRO JDYH EHWWHU
HTXDWLRQLQWHUPVRIEHWWHUSUHGLFWLRQRI563FRQFHQWUDWLRQVIRU'ULOOLQJRSHUDWLRQ7KLV0,10RGHO
HTXDWLRQZDVIXUWKHUYDOLGDWHGDQGWKHUHVXOWVZHUHFRPSDUHGZLWK86(3$0RGHOYDOXHV)LJDQG
ZLWKWKHILHOGPHDVXUHGYDOXHV7KHUHJUHVVLRQHTXDWLRQGHYHORSHGIRU'ULOOLQJDFWLYLW\LVDVIROORZV



0,1,7$%02'(/(TXDWLRQ0,102'(/
&G ':'75+:6   
 
:KHUH
&G 'XVW&RQFHQWUDWLRQQHDU'ULOOLQJ$FWLYLW\6RXUFHJP
:'  :LQG'LUHFWLRQZUW'ULOOLQJDFWLYLW\
'  'LVWDQFHEHWZHHQVRXUFHRI'XVW'ULOOLQJDUHDDQG0RQLWRULQJ3RLQWP
7 $PELHQW7HPSHUDWXUH&
5+  5HODWLYH+XPLGLW\
:6 :LQG6SHHG.PKU
7KHYDOXHVSUHGLFWHGE\GLIIHUHQWPRGHOV0,1PRGHODQG86(3$PRGHODQGWKHLURIHUURURI
YDOXHVZLWKWKH)LHOGPHDVXUHGYDOXHVDUHWDEXODWHGEHORZLQ7DEOH
7DEOH0HDVXUHGDQG3UHGLFWHG9DOXHVXVLQJ'LIIHUHQW0RGHOV
'LVWDQFH
P
)LHOG0HDVXUHG
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JP
0,10RGHO
9DOXHJP
86(3$0RGHO
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G
)LJ&RPSDULVRQRI9DULDWLRQLQ&RQFHQWUDWLRQ9DOXHVDW'LIIHUHQW'LVWDQFHV
D)LHOG0HDVXUHG9DOXHV9V0RGHOV3UHGLFWHG9DOXHV
E)LHOG0HDVXUHG9DOXHV9V0,10RGHO3UHGLFWHG9DOXHV
F)LHOG0HDVXUHG9DOXHV9V86(3$0RGHO3UHGLFWHG9DOXHV
G86(3$0RGHO3UHGLFWHG9DOXHV9V0,10RGHO3UHGLFWHG9DOXHV
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)LJ  VKRZV WKH FRPSDULVRQ RI ILHOG PHDVXUHG &RQFHQWUDWLRQ YDOXHV ZLWK WKH SUHGLFWHG YDOXHV
REWDLQHGXVLQJ86(3$0RGHODQGWKHGHYHORSHG0,10RGHODWYDU\LQJGLVWDQFHVPWRPIURP
WKH GXVW JHQHUDWLQJ VRXUFH ,W LV REVHUYHG KHUH WKDW WKH UHVSLUDEOH GXVW FRQFHQWUDWLRQ JUDGXDOO\
GHFUHDVHGDWGLVWDQFHVDZD\IURPWKHGULOOLQJVRXUFHDERXWGHFUHDVHDWPWRPGHFUHDVH
LQ FRQFHQWUDWLRQ IURP P WR P DQG  GHFUHDVH DW WKH PD[LPXP GLVWDQFH RI PZUW LQLWLDO
FRQFHQWUDWLRQYDOXHDWVRXUFHIURPJPWRJP7KHYDOXHVSUHGLFWHGXVLQJWKHGHYHORSHG
0,1PRGHO DQG0$7PRGHO KDV EHWWHU DJUHHPHQW ZLWK WKH PHDVXUHG YDOXHV FRPSDUHG WR 86(3$
PRGHO YDOXHV$PRQJ WKH WZR GHYHORSHGPRGHOV0,10RGHO KDV EHWWHU DFFXUDF\ LQ SUHGLFWLQJ WKH
SDUWLFXODWHPDWWHUFRQFHQWUDWLRQQHDUWKHGULOOLQJVRXUFH
)LJVKRZVWKHYDULDWLRQLQUHVSLUDEOHGXVWFRQFHQWUDWLRQDORQJGRZQZLQGDQGXSZLQGGLUHFWLRQV
DW GLIIHUHQW GLVWDQFHV IURP WKH GULOOLQJ VRXUFH ,W FRXOG EH REVHUYHG KHUH WKDW WKH GXVW GLVSHUVLRQ LV
SUHGRPLQDQWO\ DORQJ WKH GRZQZLQG GLUHFWLRQ:LQG KDV WKHPDMRU LQIOXHQFH LQ GXVW GLVSHUVLRQ$W
XSZLQGVLGHWKHYDULDWLRQRIGXVWFRQFHQWUDWLRQZDVQRWFRQVLGHUDEOHIURPPIURPWKHVRXUFH7KHUH
LV VXGGHQGURS LQGXVW FRQFHQWUDWLRQ IURPPRQZDUGV ,Q IDFW WKHXSZLQGYDOXHV DUH DFWXDOO\ WKH
EDFNJURXQGFRQFHQWUDWLRQ%XW WKHUHZDV VLJQLILFDQWFKDQJH LQFRQFHQWUDWLRQYDOXHVDORQJ WKHGRZQ
ZLQG GLUHFWLRQ GXH WR WKH GXVW HPLVVLRQ IURP GULOOLQJ DFWLYLW\ 7KH GHFUHDVH LQ FRQFHQWUDWLRQ DORQJ
GRZQZLQGGLUHFWLRQVDWGLIIHUHQWGLVWDQFHVIURPPWRPLV7KHFRQFHQWUDWLRQYDOXHVYDULHG
IURPJPWRJPDWPWRP$ORQJ WKHXSZLQGWKHFRQFHQWUDWLRQYDOXHVUDQJHGIURP
JPWRJPDWGLVWDQFHVPWRP

)LJ&RPSDULVRQRI9DULDWLRQLQ&RQFHQWUDWLRQ9DOXHVDORQJ'RZQ:LQGDQG8SZLQG'LUHFWLRQV
&RQFOXVLRQV
7KH ILHOG LQYHVWLJDWLRQV WR PHDVXUH WKH DPELHQW DLUERUQH GXVW FRQFHQWUDWLRQV UDQJLQJ IURP 
JPXSWRJPKDYHLQGLFDWHGWKDWWKHUHVSLUDEOHSDUWLFXODWHPDWWHU30DQG30DUHWKH
PDMRUSROOXWDQWVZKLFKGLVSHUVHHDVLO\DORQJWKHGRZQZLQGGLUHFWLRQGXHWRWKHLUOHVVVL]HDQGDIIHFWV
WKHDPELHQWDLUPDMRUO\$OVRLWLVREVHUYHGWKDWWKHGXVWJHQHUDWHGE\GULOOLQJZLOOGLVSHUVHXSWRP
WRPRUHWKDQPIURPWKHVRXUFHDQGWKHQJUDGXDOO\WKHKHDYLHUGXVWIUDFWLRQVZLOOEHVHWWOHGEHIRUH
GLVSHUVLQJWRORQJHUGLVWDQFHV7KLVPD\EHRQHRIWKHIDFWRUVWKDWWKHZRUNHUVSHUVRQQHOZRUNLQJDW
WKHVLWHZHUHPRVWDIIHFWHGE\WKHGXVWHPLVVLRQVLQRSHQFDVWFRDOPLQHV,W LVREVHUYHGKHUHWKDW WKH
GXVWGLVSHUVLRQLVSUHGRPLQDQWO\DORQJWKHGRZQZLQGGLUHFWLRQDQGWKHZLQGGLUHFWLRQKDVWKHPDMRU
LQIOXHQFHLQGXVWGLVSHUVLRQ$WXSZLQGVLGHWKHFRQFHQWUDWLRQYDULDWLRQZDVPLQLPDOVRLWLPSOLHVWKDW
WKHXSZLQGYDOXHVDUHDFWXDOO\ WKHEDFNJURXQGFRQFHQWUDWLRQ7KHGHYHORSHGPRGHOVZHUHFRPSDUHG
ZLWK ILHOG PHDVXUHG YDOXHV DQG 86(3$ SUHGLFWHG YDOXHV 7KH SUHGLFWHG FRQFHQWUDWLRQ YDOXHV RI
UHVSLUDEOH VXVSHQGHGSDUWLFXODWHPDWWHU 563 XVLQJGHYHORSHGPRGHO VKRZV  VLPLODULW\ZLWK
WKH ILHOGPHDVXUHGYDOXHVZKHUHDV LW LVVLPLODULW\VKRZQE\86(3$PRGHO ,WPHDQV WKDW WKH
GHYHORSHG 0,1 0RGHO SUHGLFWV  RI WKH VDPSOHV ZLWK FRUUHFW YDOXHV ZKHUHDV 86(3$ 0RGHO
SUHGLFWVRI VDPSOHV FRUUHFWO\ ,W LQGLFDWHV WKDW WKHGHYHORSHG0,1PRGHO FDQEHWWHU SUHGLFW WKH
563FRQFHQWUDWLRQDURXQGWKH'ULOOLQJDFWLYLW\VRXUFH
$FNQRZOHGJHPHQWV
:HWKDQNWKHPDQDJHPHQWRI6LQJDUHQL&ROOLHULHV&RPSDQ\/LPLWHG6&&/IRUDOORZLQJXVWRFDUU\
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RXW WKH ILHOG LQYHVWLJDWLRQV DQG DOVR RXU GXH WKDQNV WR WKH VWDII DW WKH'HSDUWPHQW RI0LQLQJ(QJJ
1,7.6XUDWKNDOIRUWKHLUFRQVWDQWVXSSRUWIRUFDUU\LQJRXWWKHUHVHDUFKZRUN
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